Introduction
All spaces in this paper are compact Hausdorff and all mappings are continuous. The weight of a space X is denoted by w(X). The cardinality of a set A is denoted by card(A).
Let X be a space. We define its hyperspaces as the following sets:
F is closed and non-empty} , C(X) = {F ∈ 2 X : F is connected} , X(n) = {F ∈ 2 X : F has at most n points}, n ∈ N .
For any finitely many subsets S 1 , . . . , S n , let
S i , and F ∩ S i = ∅, for each i .
The topology on 2 X is the Vietoris topology, i.e., the topology with a base { U 1 , . . . , U n : U i is an open subset of X for each i and each n < ∞ }, and C(X) is a subspace of 2 X . Let X and Y be the spaces and let f : X → Y be a mapping. Define 2 f : 2 X → 2 Y by 2 f (F ) = {f (x) : x ∈ F } for F ∈ 2 X . By [7, Theorem 5.10, p . 170] 2 f is continuous and 2 f (C(X)) ⊂ C(Y ). The restriction 2 f | C(X) is denoted by C(f ). The concept of Whitney maps is a very powerful tool in hyperspace theory of metric compact spaces. In the 1930's, Hassler Whitney constructed special types of functions on spaces of sets for the purpose of studying families of curves ( [13] and [14] ). In 1942, J. L. Kelley made significant use of Whitney's functions in studying Remark 1.2. Let us observe that the inverse limit can be defined abstractly in an arbitrary category by means of a universal property. Let {X a , p ab , A} be an inverse system of objects and morphisms in a category C. The inverse limit of this system is an object X in C together with morphisms p a : X → X a (called projections) satisfying p a = p ab p b for all a ≤ b. The pair (X, p a ) must be universal in the sense that for any other such pair (Y, q a ) (i.e. q a : Y → X a with q a = p ab q b for all a ≤ b) there exists a unique morphism u : Y → X such that q a = p a u for all a.
For a cardinal τ we say that X = {X a , p ab , A} is τ -directed if for each B ⊆ A with card(B) ≤ τ there is an a ∈ A such that a ≥ b for each b ∈ B. Inverse system X is σ-directed if X is ℵ 0 -directed. We say that an inverse system X = {X a , p ab , A} is λ-system if it is λ-directed and w(X a ) ≤ λ. 
A cover of a set X is a family {A s : s ∈ S} of subsets of X such that X = ∪{A s : s ∈ S}. Cov(X) is the set of all coverings of topological space X. We say that a cover B of space X is refinement of a cover A of the same space if for every B ∈ B there exists A ∈ A such that B ⊂ A. If U, V ∈ Cov(X) and V refines U, we write V ≺ U. Lemma 1.5. Let X = {X a , p ab , A} be an inverse system of compact spaces with surjective bonding mappings and limit X. For every finite cover
Proof. By virtue of the definition of a base in X, for each U i ∈ U we have
There is finite subfamily {p 
is open and p b is quotient (as a closed mapping). Then the following corollaries are proved:
Extending generalized Whitney maps
(1) If X is a continuum then any Whitney map for C(X), the space of subcontinua of X, can be extended to a Whitney map for 2 X , the space of nonempty closed subsets of X.
(2) If Y is a continuum and X is a subcontinuum of Y, then any Whitney map for C(X) (resp., 2 X ) can be extended to a Whitney map for C(Y ) (resp., 2 Y ).
In the sequel we shall use a version of Let X be a compact space, Λ ∈ { 2 X , X(2), C(X)} and let F be any closed subset of Λ. We say that a generalized Whitney map σ : F → J, is Λ-extendable if it can be extended to a Whitney map µ : Λ → J, for Λ.
2.1. Case Λ = 2 X . Now we shall prove the following result. 
Proof. Set λ = w( J, ). By Theorem 1.4 there exists an inverse λ-system X = {X a , p ab , A} such that w(X a ) ≤ λ and X is homeomorphic to lim X. Now 2
If there exists an extension µ : 2 X → J, , then by Theorem 1.6 there exists an a ∈ A such that for each b ≥ a there exists a mapping µ b : 2 
Case Λ = X(2).

Theorem 2.5. Let X be a compact space and let F be a closed subspace of X(2). If a generalized Whitney map
Proof. Set λ = w( J, ). By Theorem 1.4 there exists an inverse λ-system X = {X a , p ab , A} such that w(X a ) ≤ λ and X is homeomorphic to lim X. Now X(2) = {X a (2), p ab (2), A} is an inverse system such that X(2) = lim X(2) (Lemma 1. 
it follows that µ({F }) = µ({G}). This is impossible since µ is a Whitney map for C(X) and from F ⊆ G, F = G it follows µ({F }) < µ({G}).
Hence, p b : lim X → X b is hereditarily irreducible and, by Proposition 1, 
Lemma 2.8. If f : X → Y is monotone and hereditarily irreducible, then f is 1-1.
Proposition 2. Let
X = {X a , p ab , A} be σ-directedX = lim M (X), 2) If X is σ-directed, then M (X) is σ-directed.
3) If every X a is a metric space and lim X is locally connected (a rim-metrizable continuum), then every M a is metrizable.
Now we shall prove the following results.
Theorem 2.10. Let X be a locally connected (or rim-metrizable) continuum and let F be a subcontinuum of C(X). If a generalized Whitney map σ : F → J, is C(X)-extendable, then w(X) = w( J, ).
Proof. Suppose that X is non-metric. By Theorem 1.4 there exists an inverse σ-system X = {X a , p ab , A} such that w(X a ) ≤ ℵ 0 (i.e. each X a is a metric compact space) and X is homeomorphic to lim X. By Theorem 2. 
Corollary 2.11. Let X be a locally connected (or rim-metrizable) continuum and let F be a subcontinuum of C(X). Then a Whitney map σ : F → [0, 1] is C(X)-extendable if and only if X is metrizable.
Proof. By Theorem 2.10 we have w(X) = w(
In the sequel we shall use the following result [9, Exercise 11.52, p. 226].
Lemma 2.12. If X is a continuum and if A and B are mutually disjoint subcontinua of X, then there is a component
K of X (A ∪ B) such that Cl K ∩ A = ∅ and Cl K ∩ B = ∅.
Definition 2.3. A continuum X is called a D-continuum if for every pair C, D of its disjoint non-degenerate subcontinua there exists a subcontinuum
A family N = {M s : s ∈ S} of a subsets of a topological space X is a network for X if for every point x ∈ X and any neighbourhood U of x there exists an s ∈ S such that x ∈ M s ⊂ U [2, p. 170]. The network weight of a space X is defined as the smallest cardinal number of the form card (N ), where N is a network for X; this cardinal number is denoted by nw(X).
Theorem 2.13 ([2, p. 171, Theorem 3.1.19]). For every compact space X we have nw(X) = w(X).
Theorem 2.14. Let X be a D-continuum and let F be a subcontinuum of C(X).
If a generalized Whitney map
is C(X)-extendable, then w(X) = w( J, ).
Proof.
Step 1. Let us prove that w(C(X) X(1)) ≤ w( J, ). From Theorem 1.4 it follows that there exists a λ-directed inverse system X = {X a , p ab , A} of continua with w(X) = w( J, ) = λ and surjective bonding mappings such that X is homeomorphic to lim X. Consider inverse system C(X) = {C(X a ), C(p ab ), A} 72 I. LONČAR whose limit is C(X). From Theorem 2.7 it follows that the projections p a are hereditarily irreducible and C(p a ) are light. If C(p a ) are one-to-one, then we have a homeomorphism C(p a ) of C(X) onto C(p a )(X). It follows that w(X) = w( J, . Suppose that C(p a ) is not one-to-one. Then there exists a continuum C a in X a and two continua C,
which is impossible since p a is hereditarily irreducible. We infer that C ∩ D = ∅. By Definition 2.3 there exists a subcontinuum E such that (1)) is one-to-one and closed [2, Proposition 2.1.4]. Hence, P a is a homeomorphism. It follows that w(C(X) X(1)) ≤ λ = w( J, ).
Step 2. Let us prove that w(X) = w( J, ). By Step 1 we have that w(C(X) X(1)) ≤ w( J, ). This means that there exists a base B = {B i : i ∈ λ} of C(X) X (1) . 
. It is clear that C i ⊂ U and x ∈ C i since x ∈ K. Hence, the family {C i : i ∈ λ} is a network of X. Claim 2. nw(X) = w( J, ). Apply Claim 1. 
Examples of D-continua
The following continua are D-continua: A generalized arc is a Hausdorff continuum with exactly two non-separating points (end points) x, y. Each separable arc is homeomorphic to the closed interval
We say that a space X is arcwise connected if for every pair x, y of points of X there exists a generalized arc L with end points x, y. 
A continuum is said to be semi-aposyndetic, [3, p. 
There exist x, y ∈ C such that x = y. Moreover, there exists a subcontinuum M of X such that Int X (M ) contains one of the points x, y and X M contains the other one since X is semi-aposyndetic. Suppose that x ∈ Int X (M ) and y ∈ X M . If M ∩ D = ∅, then we set E = M and we have the continuum E such that C ∩ E = ∅ = D ∩ E and (C ∪ D) E = ∅ since y ∈ X M . Suppose that M ∩D = ∅. Applying Lemma 2.12 to the union C ∪D ∪M we obtain a component
exists an open set V such that z ∈ V ⊂ U and X V is connected.Hence, X is a C-continuum since the continuum X V contains the points x and y.
Lemma 3.7. The cartesian product X × Y of two non-degenerate continua is a colocally connected continuum and, consequently, a C-continuum.
Proof. Let (x, y) be a point of X × Y . We have to prove that there exists a neighbourhood U = U x × U y of (x, y) such that E = X × Y U is connected. We may assume that U x = X and U y = Y . Let (x 1 , y 1 ), (x 2 , y 2 ) be a pair of different points in E. For each point (z, w) ∈ X × Y we consider a continuum E zw = {(z, y) : y ∈ Y } ∪ {(x, w) : x ∈ X} .
Claim 1.
For each point (x , y ) ∈ E there exists a point (z, w) ∈ E such that (x , y ) ∈ E zw and E zw ∩ U = ∅. If E x y ∩ U = ∅ the proof is completed. In the opposite case we have either {(x , y) : y ∈ Y } ∩ U = ∅ or {(x, y ) : x ∈ X} ∩ U = ∅. Suppose that {(x , y) : y ∈ Y }∩U = ∅. Then {(x, y ) : x ∈ X}∩U = ∅. There exists a point z ∈ X such that z / ∈ U . Setting y = w, we obtain a point (z, w) ∈ E such that (x , y ) ∈ E zw and E zw ∩U = ∅. The proof in the case {(x, y ) : x ∈ X}∩U = ∅ is similar. Now, by Claim 1, for (x 1 , y 1 ) there exists a continuum E z1,w1 such that E z1w1 ∩ U = ∅ and (x 1 , y 1 ) ∈ E z1,w1 . Similarly, there exist a continuum E z2,w2 such that E z2w2 ∩ U = ∅ and (x 2 , y 2 ) ∈ E z2,w2 . Claim 2. The union E z1,w1 ∪ E z2,w2 is a continuum which contains the points (x 1 , y 1 ), (x 2 , y 2 ) and is contained in E = X × Y U . Obvious.
Finally, we infer that E = X × Y U is connected. Hence, X × Y is colocally connected. From Lemma 3.6 it follows that X × Y is a C-continuum. The proof is completed. Now we shall prove the following result.
Theorem 3.8. A C-continuum X is a D-continuum.
Proof. If X is a C-continuum, then for every pair C, D of disjoint non-degenerate subcontinua of X there exists a non-degenerate subcontinuum E ⊂ X such that C ∩ E = ∅ = D ∩ E and (C ∪ D) E = ∅. Let x ∈ C and y, z ∈ D. There exists a continuum E such that either x, y ∈ E, z ∈ lim X E or x, z ∈ E, y ∈ lim X E, respectively since X is a C-continuum. We assume that x, y ∈ E, and z ∈ X E. It is clear that C ∩ E = ∅ = D ∩ E and (C ∪ D) E = ∅ since x ∈ C ∩ E, y ∈ D ∩ E and z ∈ (C ∪ D) E. 
